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April 23, 1987 

TO: Larry Kamberg, R.S., Supervisor 

FROM: Harold Posthuma, Pasco Wastewater Superintendent 

SUBJECT: Pasco Sludge Utilization Project 

Ref: A. 

B. 
C. 
D. 
E .  
F. 
G. 
H .  
T 
i . 
J. 
K. 
L. 
M. 
N. 
0 .  

P. 
0 .  
R. 

Fosthuma 3-11-87 Sludge Utilization Application 
to Kamberg 
Kamberg 3-18-S7 memo to Posthuma 
WDOE 82-11 
WD0I 82-12 
Airport well drilling logs and reports 
Airport aerial photo with soil types 
Ferti1izer guides 
Soil type descriptions 
Sludge analysis 
Soil analysis 
Map of proposed utilization areas 
Map of utilization project signs 
Map of soil sample locations 
Map of well locations 
Statement of soil compatabi1ity with 
sludge utilization 
City-Airport contractual language 
Map of Circle Numbers 
Old Airport aerial photo 

In addition to the information in Ref. A, the following is 
submitted in response to Ref. B. 

The City of Pasco Wastewater Treatment Plant generates 
approximately 1.3 million sallons of anerobically digested 
sludge per year. The CityTs proposal is to surface apply 
this sludge to the Airport described in Ref. A., Part I, 
Item C and pictured in Ref. K. The area (A = ^ R-/43560 ft.2 per 
acre) of this circles in acres is as follows: 

/ 
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Page Two 

#1 1280 ft.2 X 3.1416 divided by 43560 
0 

ft /acre - 116 acres 

#2 .75x1020 ft. 
2 

X 3.1416 divided by 43560 ft2/acre S 56 acres 

#3 1240 ft." X 3.1416 divided by 43560 f 12/acre ts 111 acres 

#4 960 
1 

ft. ' X 3.1416 divided by 43560 f t2/acre S 66 acres 

#5 950 
t 

ft." X 3.1416 divided by 43560 f t2/acre S3 65 acres 

416 acres 

Circle #1 is planted in alfalfa and therefore does not need the 
nitrogen available in the sludge. The remaining 298 irrigated 
acres are planted in timothy and are suitable for sludge applica­
tion. There are an additional 175 non-agricultural acres that 
could be used for sludge application. Sludge that is applied to 
ncn-a2ricu1tura1 land would be used to support natural vegetation 
and for experimental purposes such as testing various cover crops 
and fcr soil stabilization and conservation. This would include 
using sludge as a mulch for hydroseeding. The majority of the 
sludae would eo on the circles starting with Circle #5 which nas 
accessabilitvT but is the most isolated from the general public. 
When the sludge could not be applied to the circle because of 
the crop situation we would start well documented experimental 
plots in the areas designated on Ref. K. 

Because the crops on the circles are forage crops (timothy) with 
an expected three and hopefully four cuttings per growing season 
the sludge will be surface applied. Surface application does not 
disturb the crcp and promotes soil stabilization. Discing disturb 
the soil surface and is detrimental from a soil conservation 
point of view. 

The digesters will be used as the primary back-up to surface 
application at the airport with the drying beds at the treatment 
plant being the secondary back-up. In addition as provided by 
RCW 70.95.255 sludge could go to landfill on a temporary emergency 
basi s . 

At the landfill we are currently applying a truck load (900 
gallons) of sludge to an area 9 feet by 500 feet. This 900 
gallons per 4500 square feet is on the conservative side. The 
application rate can be modified by driving faster while dis­
persing the sludce and/or modifying the splash plate to develop 
a wider pattern. 
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i  



FG-24 - Page 2 

Sulfur (S) 

Fast-growing, heavily-watered lawns have a high demand for S. Although many domestic sources of 
water contain S, frequently additional S is required to obtain the deep green foliage essential for 
attractive lawns. A S-containing fertilizer material should be used at the time of fertilizer application. 
S needs are .5 to 1 lb. S/1000 sq. ft./yr. 

Phosphorus (P) 

If WSU soil test reads: Apply this amount—lbs. of ?2®5 
per 1000 sq. ft. 

Acetate Method Bicarbonate Method Establishment Existing Turf 

ppm ppm 

04 0-5 5 3 
4-6 5- 7 3 2 
6-8 7-10 2 1 

More than 8 More than 10 0 0 

These P rates will not cause burning. P will not leach out of the soil. Therefore, the entire P 
requirement may be applied at one time. 

Potassium (K) 

If WSU soil test reads: Apply this amount-lbs. of K^O 
(Acetate and Bicarbonate) per 1000 sq. ft. 

Establishment Existing Turf 
ppm Caution* 

0- 80 5.0 4.0 
81-150 4.0 3.0 

151-200 2.5 1.5 
More than 200 0 0 

As with N fertilizers, those containing K must be applied when the turf is dry and then watered 
in or leaf burn may result. 

GUIDE FOR USE OF FORMULATED TURF FERTILIZERS 

A complete fertilizer contains N, P, and K. The percent of each fertilizer nutrient will be shown 
on the bag. An example is 10-5-10 which contains 10% N, 5% P2O5. and 10% koO. Even 
though N is the element most commonly needed on turf, occasional applications of P and K are 
seldom harmful. Grass uses N-P-K for growth at about a 3-1-2 ratio. Thus, fertilizers with about 
this ratio are excellent for turf. 

For good turf, these fertilizers should be applied 4 times per season to supply 1 to 1.5 lbs. of 
N per 1000 sq. ft. for a total of 4 to 6 lbs. of N per season. 

*Caution: Foliar and possible root damage can occur if potash applications exceed 1 lb. K2O/IOOO sq. 
ft./application. If more than I lb./1000 sq. ft. is needed, equally divide the total and make applica­
tions every 3-4 weeks apart followed by a normal irrigation. If both N and K are applied together, the 
maximum combined N + K should not exceed 1.5 lbs./1000 sq. ft. 

f  
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To calculate the amount of complete fertilizer required to obtain the desired N rate use the 
following equation. 

/Complete fertilizer.lbs) _ N desired/1000 sq. ft. x 100 
I needed/1000 sq. ft. / ~ N content of complete fertilizer 

Example: N at 1.5 lbs./1000 sq. ft. is desired. The fertilizer to be used has a grade of 
12-5-10 (N-P-K). 

(IA\ 
Complete fertilizer needed (lbs.) =\12/x (100) = 12.5 lbs./lOOO sq. ft. 

Retest your soil every 2 or 3 years to determine if the fertilizer needs have changed. 

Liming Requirements For Central And Eastern Washington 

The pH of soils in this region is usually high enough that liming is rarely essential. Turfgrass areas such 
as golf putting greens, sports fields constructed from sand and a few other isolated areas may require 
an occasional application of agricultural limestone or dolomitic limestone if magnesium is low. 

Liming Before Establishing New Turf 

Liming of soils with pH lower than 5.6 may be desirable especially if the calcium level is low. Soil for 
bluegrass turf should be limed to a pH of 6.0-6.5. To determine if your soil needs lime, check both the 
pH (pH is a measure of acidity) and the calcium (Ca) level on your soil test report. Use the table below 
in the following manner: in the left-hand column find the pH range corresponding to your soil. Across 
the top of the table find the calcium (Ca) range for your soil. Go down this column until it intersects 
the line covering the pH range into which your soil falls. The number at the point of intersection is 
the number of pounds of lime to apply for each 1,000 sq. ft. 

For example, if your soil has a pH of 5.8 and a calcium value of 4 meq/100 g. of soil, the amount of 
lime to apply is 125 lbs./1,000 sq. ft. 

Lime For New Lawns 
If WSU or equivalent soil test for calcium (Ca) 

in terms of meq/100 g. soil is: 

pH Value Below 2.0 2.1-3.5 3.6-5.5 above 5.5 
0yHmejj^OQ Sq. yr . f 0  apply 

4.0-5.0 100 150 200 200* 
5.1-5.5 100 125 150 200* 
5.6-6.0 75 100 125 0 
6.1-6.5 50 50 0 0 
above 6.5 0 0 0 0 

*Lmse rates over 200 lbs/1,000 iq. fl. ut not needed. The undesirable chemical condition is adequately corrected for pass by this rate, 
even if iheie isn't a major ihcreaac in pH-

It is important that lime be finely ground. Coarse lime dissolves so slowly that it is almost ineffective 
in neutralizing soil acidity. Lime that is ground fine enough that 90% passes through a U.S. Standard 

/ 
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No. 8 sieve and 20% through a U.S. Standard No. 100 mesh sieve is satisfactory. Apply the lime as far 
ahead of fertilizing and planting as possible. Work the lime thoroughly into the top 4 to 6 in. of soil. 
Several months are normally required for the lime to neutralize the soil acid. An alternative, but less 
satisfactory method, is to apply the lime just prior to fertilizing and planting. 

Liming Established Lawns 

Follow the same procedure for determining lime needs as given above. However, do not apply more 
than 50 lbs./1,000 sq. ft. in any one year on established lawns. The reason is that higher rates tend to 
"cake up" on the thatch. This results in a much reduced rate of solution of the lime and movement 
into the soil. Application is best made in late fall or early winter to take advantage of winter rain to 
dissolve and move the lime into the soil. Repeat the application annually until the amount indicated 
by the test has been applied. 

If lime is applied to lawns having a thatch layer, the lime may persist for several years before it is 
completely dissolved. A good practice to help move the lime down into the soil is to use a standard 
hollow tined aerifier immediately before applying the lime. This allows some of the lime to get down 
into the root zone. 

Prepared by Roy L. Goss, Professor of Agronomy, K. J. Morrison, Extension Agronomist, and A. R. Halvorson, Exten­
sion Soil Scientist, Washington State University, Pullman, Washington. Extension programs and employment are avail-
able to all without discrimination. Revised April 1982. 
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T 'l ; r WINTER WHEAT 
(Irrigated) 

' j. I'JiAN! J-0'.I V EXTtNSiC:. w.;.. *•' for Central Washing/on 
w  -• 1 i •' • ' - - - -

washi^C:; 5iv.;i ^ ~ rt* 

These guidelines are based on relationships which have been established between WSU soil tests 
and yield responses. The suggested rates will be reasonably accurate for your field provided 
(l)the soil sample properly represents the area to be fertilized and (2) provided you filled in the 
information sheet which you sent with your sample. 

Nitrogen (N) 

This table gives N fertilizer rates for different crop residue situations. If the soil has not been 
tested for N, assume it has an N soil test index of 20, unless you have reason to believe, based 
on cropping and fertilizer history, that the residual N may be higher or lower. 

Soil test N* 
(use the value New land, or after potatoes, After Alfalfa or 
nearest your sugar beets, corn fof silage peas, beans, or other legume green 
test value) or wheat with straw removed'* alfalfa stubble manure plowed under 

ppm A' Rate ofN to apply per acre 

10 240 200 160 
20 200 160 120 
30 160 120 80 
40 120 80 0 
50 80 40 0 
60 40 0 0 

'For N, lake samples to depth of rooting zone. See E..M. 3076. 

"I f  tlovcr from com or straw from wheat is not incorporated before September 1, add 40 to 
80 lbs. N to these rates, depending on amount of residue and time of incorporation. Larger 
amounts of residue and later incorporation require more N. For the most part, apply N for 
the crop in the spring, not for the residue in the fall. (It is suggested that wheat not follow 
wheat in the rotation because of possible disease problems.) 

N to be top?dressed^ 
N to be shanked in or in January or February 

Date of seeding' plowed under before seeding and not later than March 7 

September (preirrigated) no yes 
October (preimgated) no yes 
November (preinigated) yes no 
February (fall irrigated) yes no 

'On soils testing above 30 ppm nitrate N, seed after October 13 to avoid excessive tall growth. 

^Anhydrous or aqua ammonia should be shanked into the toil. 

Af soil test it below 10, apply 40 lbs. N per acre during soil preparation. Subtract this amount 
from the total applied. 

4Seed by February 13 to insure vernalization. After February 13, use spring wheat. 

COOrf= .. . - : , • t A j. t,: „. -, r: . WA?*..V?T-, 1'a'l -if. . t..iuah 

r s i  .  • '  " I  J e r  a p i A ' ,  

I n . — e  •  S'  r :  S  5 '  1 * 1 *  t v  " »  • _ >  •  » • , ' » .  j  

t rrbr'il I.'.: S,'.*.# . G Yej't J-*,.",' 
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Phosphorus (P) and Potassium (K) 

If WSU soil test for P reads: 

ppm 

2 
4 
6 
8 

10 
Above 10 

If WSU soil test for K reads: 

ppm 

30 
60 
90 

120 
Above 120 

Apply this amount -Ibs./acre 

P' (W 

130 (295) 
110 (250) 
90 (204) 
60 (136) 
40 ( 68) 
0 ( 0) 

Apply this amount--Ibs./acre 

K* (K20) 

200 (240) 
160 (192) 
120 (144) 
80 ( 96) 
0 ( 0) 

Note: P and K test values are different from those used before July 1, 1969. P values a r e  50% 
and K values 60% of previous values. 

*P and K are expressed here in the elemental form with the oxide form in parentheses To 
convert PJOJ to P, multiply by .44. To convert K^O to K, multiply by .83. 

Zinc (Zn) 

Zn deficiency may occur in rare instances. Where the soil test for Zn js below 0.8 or on new 
land where leveling has exposed limey subsoil, apply Zn fertilizer at a rate which will supply 10 
lbs. of Zn per acre. 

Sulfur (S) 

There is no WSU soil test for S for irrigated areas. Areas irrigated with water from most of the 
major streams east of the Cascades will usually not require S because of the high S content in 
the water. Exceptions are the Roza district, areas above Yakima including the Kittitas Valley, 
and the Wenatchee Valley. Occasionally, on sandy soils and after heavy whiter rainfall. S 
deficiency may appear even where S content of irrigation water is high. 

If S is known to be deficient, apply S fertilizer at a rate which will supply 40 pounds of S per 
acre. 

GENERAL COMMENTS 

Nitrogen 

On soils subject to leaching, N can be applied through sprinkler systems. Do not use aqua or 
anhydrous ammonia in sprinkler systems. 

Phosphorus and Potassium 

Follow a practice of resampling once in a crop rotation, or at least every 3 years. t 
/ 
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Zinc 

Tliis can be applied as zinc sulfate or there are a number of other materials containing Zn 
which are equally effective. Use soil applications only. 

Fall api>lications of P, K, and Zn are effective. 

Other Elements 

Other than N, P, K, S, and Zn, research has not shown a need for additional fertilizer materials 
for wheat in central Washington. Even when the soil test shows low B values, B fertilizers have 
not given yield responses. The practice of applying mixes of various elements "for insurance" is 
not recommended. 

Prepared by A. I. Dow, Extension soil scientist, in cooperation with S. Roberts, associate soil scientist, and A. 
R. Halvorson, Extension soil scientist, all of Waslungton State University, Pullman, Washington. 

/ 
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FG-34 (Reprint). February 1975 
DRY LAND WHEAT 
NITROGEN NEEDS 
(With Molttur* t Nitrate Teett) 
for Eaiterii Washington 

* 
* ' 

<f r A 
t. 

The procedure for determining nitrogen (N) fertilizer needs from a soil moisture and 
nitrate test is as follows: 

• Obtain potential yield value from moisture supply data. 
• Determine total N needs from potential yield value. 
• Inventory the soil N supply. 
• Calculate the N fertilizer rate to be applied. 

A bu. 
Potential yield 

B.. .lb./acre 
Crop needs 

Potential Yield: The first 4 inches of available water is used to grow 
the plant. Each additional inch of water with recommended soft 
white winter wheat varieties produces about 7 bu.; hard red winter 
and club wheat varieties produce about 6 bu./inch. Your potential 
yield is calculated by inserting the expected rainfall (see Note 1) and 
moisture data* from the moisture nitrate test into the following 
equation: 

Yield = (7 bu.) X (rainfall expected + available soil water - 4) 

bu. = (7) X(. 
yield rainfall soil water 

=4) 

'When soils are supersaturated (water standing on surface) follow 
instructions in Note 2. 

Total N Needed: Recommended varieties of soft white winter wheats 
require about 2.7 lbs. of N per bu. of grain; hard red wheats use 
about 3.0 lbs. N/bu. Compute total N needs by the following 
example for soft wheats: 

N needed 
.lb./acre = (. 

Item A 
. bu./acre) X (2.7 lbs./bu.) 

C lb./acre 
Soil supply 

Soil N Inventory: The soil N available for grain production is the sum 
of expected N release from all sources minus anticipated N tie-up by 
straw decomposition. Use the procedure below to inventory your soil 
N supply. 

1. Soil test N (N03) 
2. Expected release from organic 

matter, legumes, chemically bound 
NH^; etc. (See Note 3.) 

Total 
3. Straw decomposition tie-up (See 

Note 4.) 

(add) 

4. Total available Soil N 
(subtract) 

* «•.  . •  • • I'•« : * : ~ 

7 

j.  .  REF G 



FG-34 - Page 2 

0. Calculated N Application Rate Needed: The difference between total 
N to apply  N needed (item B) minus available soil inventory N (item C) is the 

fertilizer N to apply. Use the procedure below to compute your 
application rate. 

1. Total N needs (B) 
2. Less available soil N (C) 

(fub tract) 

3. N to apply 

Note 1. Average Rainfall Expected During Growing Season: 

Rainfall Zone Feb. Mar. Apr.. May June 
inches/year 

Apr.. 

Less than 10 in. 1.0 & .7 .6 .7 
10-13 1.3 1.0 9 .7 .8 
14-17 1.9 1.5 1.4 13 1.2 
18-20 2.1 2.2 1.5 1.4 1.2 
Above 20 2.4 2.3 1.7 1.6 1.4 

Note 2. Saturated Soils: 

Samples for moisture nitrate tests are frequently obtained in wet weather before excess 
water has drained from the profile. Using moisture data from excessively wet soils 
invalidates potential yield calculations (item A). In your calculations do not use moisture 
values above those listed below. Larger Available Moisture Values Should Not Be Used 
For These Soils In Potential Yield Calculations. 

Total Available 
Sofl Available Water Water in 6 Feet 

inches/ft. inches 

PaJouse Silt Loam 2.1 12.6 
Athena Silt Loam 2.1 12.6 
Walla Walla Silt Loam 1.6 9.6 
Ritzville Silt Loam 1.5 9.0 
Ritzville Loam 1.3 7.8 
Ritzville Fine Sandy Loam 1.1 6.6 

Note 3. Sources of Soil N 

N not detectable by the soil nitrate test becomes available to the crop as the growing 
season progresses from the following sources. The sum of all the N released from the 
following sources is used as item C-2. 

a) Soil organic matter release 

(1) In areas with minimal erosion, or a history of high N fertilizer use, 
growing season N (lb./acre) release = (3.5) X (average annual rainfall). 

(2) With moderate erosion (lb./acre) release = (3.0) X (average annual rainfall). 

(3) Severely eroded areas (lb./acre) release * (2.0) X (average annual rainfall). 

G 
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b) Legumes as a preceding crop 

(1) Peas, yielding over 2,000 lbs./acre 20 lbs. N/acre 

(2) Peas, yielding less than 2,000 lbs./acre 15 lbs. N/acre 

(3) Alfalfa hay 15 lbs. N/acre 

c) Ammonia nitrification. N fertilizers applied as anhydrous ammonia or 
ammonium compounds (aqua, solution 32, etc.) must undergo nitrification 
before they can be detected by soil nitrate tests. Applications after September 1 
remain for the most part in the ammonium form. Applied fertilizer N not 
detected by soil tests should be added here as non-nitrified available N. 

Note 4. Straw Decomposition N Tie-Up: 

Bacteria require N for normal growth during straw decomposition activity. When grain 
yields are above average, straw yields and, subsequently, N tie-up during decomposition 
will be above average. Subtract 1 Ib./acre available N for each bu./acre wheat yield 
produced in the previous crop above the following regional average yields: 

Rainfall Area-inches Yield-bu./acre 

18-20 65 

16-18 50 
14-16 45 

__ 12-14 35 
(subtract as Less than 12-additional straw Is seldom produced. 
item C-3J 

Prepared by C. F. Engle, Extension Soil Scientist, F. E. Koehler, Agronomist, K. J. Morrison. Extension 
Agronomist, and A. R. Halvorson, Extension Soil Scientist, Washington State University, Pullman, 
Washington. 
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(3) PROPO$EP USE: DonieiUd: • : induJtr!il Q k/unjcJp&l'• 
Irrlfition^ Test.Wei) • --a'Cfcher " 

(JP TYPE OF WORK: Wel1... 
will 

Deepened 
.He conditioned 0 

81 
Method: Du( Q "Bored • 

Cable Q Driven 0 
Holiry U Jetted 0 

. (5) DIMENSIONS: • Dunj etcr of well .Inches. 
Drilled..-|/j0^"-5"--"- Depth oj completed 

I («pCONSTRUCTION DETAILfS: 
Casing installed: bum. from ft. to ;~7#- «• 

I 

I 

I 

I 

c 

I 

Threaded • 
•Welded 

_ dc" Diem, f/cnt ft. to —.i. ft. 
1" Diem, from ft. to ft 

Perforations: yu • N0 ^ i. 
Type of perforator. uied..._. ............—;— 
SJZET of perforaUoni In.'by In. 

perforation! front — ft. to ; U—i——"ft. 
perforaUoni' from' ...... ft. to - — :. ft. 

.' perforaUoni from ... .' ft. to ^ .—_...„ ft. 

Screens: Yei 5} No • , | 
Manufacturer'! Name.._u..^j5,'I^SIp./J.., 

—- "Mo Type;..:....4i>/-«ti/-»ivtS$.^.~;—--- "Model. No _.... 
Dlam. slot t l t t  'l- \B\-4QJ~~ ft. 
Dlam. i Slot jlie from ft. to 

ravel packed: yeSQ N°^ Size of gravel: 
Gravel placed from ft. to -- ft. 

urface Seal: v«i No 0 j To what depth? ._! m-
Material uied In teal ..... 
Did any rtrata contain unusable water? : Yei 0No ̂  
Type of water? _ i.... Depth of strata. !.— : 
Method of ieallne itrau off....!.... ,..1.^.....^.— L .... 

(7 

f 

UMP: .Manufacturer'! Nome ! .' 
Type: HP— 

(S) WATER LEVELS: .. ...::_„_Jt. 
Statfllevrl ..._ ft. below lop of well 
hrtt£m pressure lbi.'pcr!tquare Inch Dale ! : 

Artesian water U controlled Uy..: r--— • j (Cap. valve, etc.) 

[9)BVELL TESTS: 
AUi a pump test made? Ves Q No 0 If yei, by whom? :. 
field: 

lecovcry data (time taken «J zero when pump.turned o.T) .(water level 
m e a s u r e d  f r o m  w e l l  t o p  t o  w a t e r  l e v e l )  ' • J t !  

Tlfl Water Level I Time Water Level Time 

Drawdown It amount water level la 
lowered below static level 

tal./mln. with ft drawdown after hrt. 

Water Level 
• v..-- k . 

Se of teat 
ast._ fal./min. with i...ft. drawdown afiar!LLl.L._Jlhr*. 

rtezlan flow ;_.*.pjn. Date !—— 
'cms 

rormaUon: Deicrlbe by color, character, aire of material and itruetvre, and-
show thlckneii of aquf/era'and (he klna and hature of the material tn each eteatum penetrated, urlth at least one entry /or each chanpe of /orrhatUm 

: MATERIAL 

SAfiP* ; 3 

s A / j l ) -  P > £ A r f ~  J >  . 3 
Co A 

^A rf - - & ' i/f.'ji.j c-
cprfQot; // «tt 

A I: .0- — y " A / 1 /  A  lr\tpg£i>..  
,7 * A- y jt 'jp I 

5A\}\D-rMT'. "rp.'QIr/ 
J* X ' CI iJ. . z'a * f: rv"/nri'rTF£ Ot/uit ay 

5^/^Q _ 

~»A ill* - f j?\3'as a •.&-!— 
: U A l /  s ^ f i T c ^  

TROM 

-X5L 

t f Q  

m-

-C.-ji <,/f " £ "H/J f) yl CQ-.-jJf-iffOt>t* I 

At P. A 5r.' f c tr,oc\7 5 

pn " rfTr1 y\' 

^ r<""p Oy n\ p~ 

J i n  

TO m 

5 Z .  
. "• .• J 

=ti-

VVv 

•  . vASi': 

.  / i i  

^4-
- " < r • 

UO-

U2L 

• . * • * >'<r 

Work rtartcd .**T.y 1 P-T7.jpf Complclcd—.. Krr. -J.S ib^S - _ 
WELL DRILLER'S STATEMENT: 

V .-
This well .'was drilled' under'myrJurisdiction snd this report is...;:-

true to the best of my knowledge.and belief. : 

name '••••<{• 
(Person,.'firm, or corporstlon) . • ' (T>*p« or priui) ' ?«. 

Signed].!...'. (J-.J. '. —. !'f" j 
• • "T  fWa l l  np4 l l a r \  .  



Dtmai njtcnl of Kroloty Second Copy — Owl" iCopy 
Thug Copy - Dr#ler » Co" 

i 

WATER WELL REPORT 
state of Washington 

XypilctiliOJI Mi. 

Permit No 

OWNER:  , N.m.j C. , 1' U SJt- -  . / 7XV.P. LJSLZL. Addreu ... 

..«rV.. 
: 3* 

(22-LOCATION OF WELL: ,;CO 
lection or tub 1 nt «nd dlitonce 'from 

(3) PROPOSED USE: DomeiUc 
Irrigation 

j n t y , — — J.  

Ivlilon corner 

..tt See_ _N„ R_ _wx.. 

n Indurtrl»l P Municipal • 
P Toil Well • . Other • 

(JTYPE OF' WORK; [ir^trneV. .T-'L-.— 
X • I . TS • > r> m' iRhrofl n 

(sP 

New well ' J2 
Deepened ' • 
Reconditioned Q 

i«n uric/. .4 i 
Method: Due D -Bored • 

Coble' |0 * Driven • 
Rotary p , Jrtted • 

(5^DIMENSiONS: Dlomjter of well US-~~~ lnchet. 
Drilled!./;^ Depth of completed weU 

(6|cONSTRljcTION DETAILS: 
Cas ing  i n s t a l l ed :  Dion. from ft. to 3- ft. 

•

Threaded • «»}• troth ft. to — - ft-
Welded • ^_PI«4 frof" - "• 10 
: i 

Perforatiops: ye« • No Q. • 

I Type of perforotor uoed— 
SIZE !of perforotloni — . in. by ^ tn. 

perforations from L_ —ft. to - ft. 
; perforotloni from . v ft. to ft-

perforotloni from |.L /. -... ft- to ft. 

i 

I 

Sc reens :  ye ,  p_  No  P | 
Manufacturer', Nome —- -~-
Type.i..,.' -i Model No —TUrT 
Dlom.' UjJ— Slot lire from JQkt— ft. to jJS—- «. 
Dlim. Slot ilie j.. from ft- to ft-

•  _— — - i—j  :  — :  l 
Gravel packed: Ye, p No Q size of gravel:...:— — 

I =^—' 

I 

lurface seal: v« p No p. 
Materiel uied In seal 
pid any strata contain unuii 
Type of water?...— ——^ 

' Method, of seellDf strata off. -

I L'MP: M.enttloclurer'i Nome.— 

To who! depth — ft. 
- • : • • ' 

ble water? Yea • 
Depth of strata — 

N°,P 

8) WATER LEVELS: ^n.. 
tatBjlevel ..' A below Wop of well Dole —J— -— 
>rtlr. preiiure : - lbl. per Iquore inch Dote -

Arte,Ian w.ter U controlledb^..-.-—-

wdowjl It Drawdow^ ti amount water level IJ 
lowered tjelow static level 9)B\'ELL TESTS: 

fattpump teit mode? Ye, • No P ij yet, by whomr... -
Icld: aal./mln. with driwdown efter hri. 

ecovery doio (time token o, lero when pump turned oft) (water level 
meaiurcd from well top to water level) 

I 

t< 
teat or 

I 
t. H.. r.o?o 

t 

H-ot«r' Ltvtl Time Waler Ltuel 

I 

Time Woler Level 

1' : "! ' 
Jtc of test - -

.....fal./mln. with \jt. drawdown after... 
" t ea t ah  f low  f . p Jp .  Da t e  

mperature'of water — W 

Jm. 

f, H». TJ3S—OS^I*«v 4 7IJ 
Y.070 2I 

(10) WELL LOG: 
Tormatlon: Dasctibe bv color,-eharocfer. stss of material ond rtrucfurc, and 
•how thlckneis of aqutfert and Che kind and nature of the material In each \ 
jtratum prnetrated; with-at least one entrp for each change of formation, V 

;  MA TE RIA L :  moM  TO 

TA A V;  -PX 
A 

~S£r/t? rUcf'K c*o4 X><\F .Vvrn? V 
F  

6 r< i \ i r -L  h h-i nft{< - *,A/ir> 
AJ Iff 

V .  

nuHii'X f.'r'r* iAH 
ii ?1  • P- r-ir> J- 6 " P  1  

' * r* ' ' ; 

C-' Li  P L fo 'hit y> 'J IT Y- ' • 
• - ' / J nO  S'/J-T*-/ F1 

O • -• A it-'.- h> if H *  •»  A ft 
S'UT- 2A,t<i 

A /; /"> -<y 

-

— 

•  * ;  i  •  •  .  -  -

'• > - e n 
/  ' i .  "  ' t  • '  i. i-7Y;.<>iA 

M • •••• •-»-

U. ' p.n H";-y /It 

—r 7TT, '  :  • A: i to 
Work started. 

Address. 

[Signed) laigneaj. - (WeU Driller) 
l h  j - j i .  o r awoown  ^  

».pjp. Date.: a— —- Dale , 1B.AU 
aj a chamjcal onolytl, mode? y«»:D; *>o Q ; i 

- :<•' •• • • • / 
- (USE ADDrilONAL''RHTXT8 iri>f*^*flBARY). . , a 

. .... • -v i!-. 

/ 

WELL DRELLER'S STATEMENT: 
This well was drilled under my Jurisdiction and this report is . 

true to the best of my knowledge and belief. 

N A M E .  :  .  (Person, flrrn, or corporation) (Type or print) 

,-v: 
.  . . .  • % »  
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FG-0004 Revised August 1979 

IRRIGATED 
PASTURE 
jor Central Washington 

Irrigated Pasture for Central Washington 

These guidelines are based on extensive research from which relationships have been established be­
tween WSU soil tests' and yield responses. The suggested rates will be reasonably accurate for your 
Held provided (1) the soil samples properly represent the area to be fertilized and (2) you filled in the 
information sheet which you sent with your sample. 

Nitrogen (N) 

N requirement for irrigated pastures varies a great deal. In legume or grass-legume pastures, little or no 
N is needed except where the amount of grass is more than 50%. In pure-grass pastures, N requirement 
depends greatly on potential production of forage which, in turn, depends upon: 

1. Age, density, and purity of stand. 

2. Species. Ofchardgrass and tall fescue (Fawn fescue) are the two most productive grasses. Use only 
recommended varieties for your area. 

3. Location or length of growing season. The frost-free seasons of areas within the Yakima, Okanogan, 
and Walla Walla Valleys, and the Columbia Basin and Horse Heaven areas range from 130 to 200 
days. Other areas such as the Kittitas Valley, parts of Klickitat County, and the deep-well areas of 
eastern Adams and adjacent Lincoln County are generally less than 130 days and may contain areas 
with less than 100 days. 

4. Management factors such as irrigation, pest control, grazing management, inoculation of legumes, 
etc. (not included in the table). 

Established Stands: 

Condition Length of N 
Species of Stand Season lbs/acre 

Alfalfa poor any 0 

Alfalfa good, pure stand any 0 

Alfalfa-grass < 50% grass any 0 

Alfalfa-grass > 50% grass any 60-120 
Grass, low yielding poor short 20-60 
Grass, high yielding poor short 40-80 
Grass, low yielding good short 60-100 

Grass, high yielding good „ short 140-200 

Grass, low yielding poor long 40-80 
Grass, high yielding poor long 80-120 
Grass, low yielding good long 100-180 
Grass, high yielding good long 240-300 

'Some private labs are using WSU testing procedures. For information regarding private labs, consult with your local 
Extension office. 
c .. - 1 r' • • v- * • r vi.N 

. . .  :  . . . . .  y. -r * .* • V-. • i-«-. w-f »«»•• / 

REFG 



FG-4-Page 2 

Surface-apply ,he N in three equal amounts-early spring, about June I, and about August 15. 

25?M »£ •r- <»*«"• 
^e"cr,teJlin„fS: N° ffl0rC """ °f *he ",w aPpU") Sh<*"d beyond the roc, 

New Stands: Apply 40 lbs N/ycre at the time of seedbed preparation. 

Phosphorus (PJ and Potassium (KJ 

If WSV Mil les, reads fuse He Appl). this aruouut-lbs/.e,, (adjust Hie up 

Ppmtfnmiihl'uP? "C): d'P'"ddhl°"y«u'actual '«• ralue): 
'2r5' 

1 
4 
6 
8 

10 
More than i0 

'30 (295) 
90 (204) 
70 
50 

(159) 
(114) 

30 ( 68) 
0 ( 0) 

ppm of Potassium (K) x> (*2°> 

•° 200 (240) 
60 
90 120 

120 80 
More than 120 n 

'60 t192) 
(144) 
( 96) 
( 0) 

S? fore, ie p.,end,,,,,. 

cLr,hib'^,Trl!' StVC!al ,yt3rs' suppl)' of P and K a' lh= of establishment of the pasture Broad-
^ Ho*"* U~ »'«'* da" -X 

Fall applications of P and K are effective. 

Sulfur (S) 

If S IS known to be deficient, apply S fertilizer at a rate which will supply 40 lbs S/acre. 

/ 

/ 

KEF G 



FG-4-Page 3 

Zinc (Zn) 

Zn deficiency may occur in rare instances. Where the soil test for Zn is below 0.8, on new land, or 
where leveling has exposed limey subsoil, apply Zn fertilizer at a rate which will supply 10 lbs Zn/acre. 

Boron (B) 

If the soil test index for B is less than 0.5, apply a B fertilizer at a rate which will supply 3 lbs B/acre. 
B is toxic to plants in excessive amounts. Do not apply more than 3 lbs/acre. The B requirement is 
much higher for alfalfa and clover than for grasses. 

Salinity (expressed as mmhos/cm) 

Soil salinity (total soluble salts) is determined on all irrigated central Washington soil samples sent to 
WSU. A salt reading of 3 or 4 may indicate a salinity problem and further tests should be made. 
Alfalfa, clover, and orchardgrass will tolerate salinity levels up to 3 or 4. Alta (tall) fescue will tolerate 
levels to 6 or 8. If a problem exists, refer to EM 2435, Managing Saline Soils in the Columbia Basin, 
or consult with your county Extension agent. 

GENERAL COMMENTS 

Other elements: Other than N, P, K, S, Zn, and B,  research has not shown a need for additional 
fertilizer materials for pasture in central Washington. The practice of applying mixes of various 
elements "for insurance" is not recommended. Also, overuse of fertilizers can cause buildup of salts 
or nitrates. Use the soil test to determine whether or not these are accumulating. 

Important: Fertilizers are of little value where other factors are limiting. For high yields follow good 
management practices regarding irrigation, pest control, grazing, etc. 

Prepared by A. I. Dow, R. Parker, W. W. Heinemann, D. W. Evans, and A. R. Halvorson; all of Washineton State 
University 

/ 

REF G 
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y""FG-36, April 1970 , 

IRRIGATED SUDAN 
GRASS PASTURE 

'ik&miritl JfAsbiugton̂ Sul 

These guidelines are based on relationships which have been established between WSU soil 
tests and yield responses. The suggested rates will be reasonably accurate for your field 
provided (1) the soil sample properly represents the area to be fertilized and (2) provided 
you filled in the information sheet which you sent with your sample. 

Nitrogen (N) 

Seeding Date Apply N per acre (lbs.) 

1st week in May 
1st week in June 
1st week in July 
1st week in August 

160 
100 
60 
40 

Plow under or shank in all fertilizer before seeding 

Phosphorus (P) and Potassium (K) 

If WSU soil test reads (use 
the value nearest your test value): 

Apply this amount-
lbs./acre (adjust rate up or down 
depending on your actual test value) 

ppm of Phosphorus fPJ P' (P2O5) 

2 
4 
6 
8 

10 
More than 10 

130 (295) 
90 (204) 
70 (159) 
50 (114) 
30 ( 68) 
0 ( 0) 

ppm of Potassium (K) K* (K20) 

30 
60 
90 

120 
More than 120 

200 (240) 
160 (192) 
120 (144) 
80 ( 96) 

0 ( 0) 

Note: P uid K test values are different from thoje used before July 1, 1969. P values ate 60% 
and K values 60% of previous values. 

'Phosphorus and potassium are expressed here in the elemental form with the oxide form in 
parentheses. To convert PjO^ to P, multiply by .44. To convert KjO to K, multiply by .83. 

C O O P E R A T I V E  E X T E N S I O N  S E R V I C E  C O L L E G E  O F  A G R I C U L T U R E  •  W A S H I N G T O N  S T A T E  U N I V E R S I T Y  •  P U L L M A N  
In tooptrat oe'with +ht Unlltd SrtWt Drp«*fr*tnf el Afficvltu'* 

liuâ  in lwHh*t*rit» el tK» Act» el M»y I intf Jwm )0. I9M. by iKt WeiKington Sfete UnivenHy 
Ceep»*nti«e hltniieh Strviu, Jokn f. MiMcf, Difecler REF G 



April 23, 1987 
Page Three 

Using the current application rate and applying those numbers 
to the predominant soil, type 42, which the soil conservation 
service has combined with 43, Ref.H, we arrive at the following: 

900 gal x 12 in./ft. - .321 in. 

9 ft. x 50D"TtT">r7 . 4& gal/ft. 3 

Therefore, the current application is equivalent to 0.321 inches 
of liquid sludge on the area covered. Applying this to quincy 
loamy fine sand (soil type 43), Ref. H., the predominant 
airport soil type as indicated in Ref. F, we arrive at the 
following: 

Soil type 43, Ref. H., has a minimum water holding capacity of 
0.11 inches per inch for the 15 to 4 inches depth and C.Ob 
inches per inch for the 4 to 60 inch depth range. Therefore, 
the max imum depth the sludge liquid would penetrate the soil 
excluding evaporation would be: 

0.321 in - 2.92 inches 
0.11 in/in 

Stated another way. a 1/3 inch application of sludge would be 
held in the top 3 inches of soil in the worst possible case. 
The lowest available water capacity of any soil at tne airport 
is 0.05 in./in. The 0.05 in./in. capacity soil is located at 
the 15-60 inch depth of soil type £96 and the 21-60 inch depth 
in soil type #34. From the previous calculations it is shown 
the liquid would not reach the 0.05 in./in. capacity soil with 
the current 1/3 inch application rate. 

The minimum soil permeability from Ref. H., is 6 inches per 
hour. Excluding evaporation and the water retention of the 
sludge solids the .321 inch sludge application will be totally 
absorbed below the surface in a maximum of: 

.321 in. x 60 min/hr. - 53.5 minutes 
~~5 in. /'nr . x . 06 in. /in. 

Ref. H., alsc points out several other soil parameters that 
are of concern when considering a sluge utilization site. 
The shrink-swell potential for all airport soils is low 
as would be expected in the case of sand. This means that 
when soil is wetted it will not swell, sealing itself to 
further water penetration. The per cent clay and organic 
matter is vtrv low. This is substantiated by the permeability 
which is high'. The pH is also high, which in turn ties up 
the metals so that they become less critical with respect to 
food chain crops. 

/ 
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at a 2^0 pounds of available nitrogen per acre application 
rate. 

By applying the sludge to circle #5 and assuming it is avail­
able for sludge application 75". of the time because of the 
crop situation we would be applying, 

49.74 x .75 x 240 or 138 pounds 
T5~~ 

of available nitrogen per acre per year, or, 58% (136/240) of 
the minimum required nitrogen to circle r5. 

As stated in P.efs. C and D, the controlling factor is the nitrogen 
application rate vs the removal rate (plant uptake rate). Con­
sidering the fact that the application rate is less the 60% of 
the minimum removal rate the project would fall well within 
paragraph 4.11 of Ref. D, precluding most site monitoring. 
Utilization sites do not require the level of concern for 
environmental pollution that disposal sites do. 

During the 25% of the time that sludge could not be put on the 
=5 circle we would have the option of going to another circle, 
experimenting with non-agricultural areas of the airport, or 
utilizing one of the proposed project back-ups. The experimental 
plots will be well documented so that successful test plots 
could be duplicated in conserving and stabilizing the airport 
surface soil. These experiments would ultimately lead to 
improving the asthetics of the airport. The goal of these 
experiments, from conservation and argricultural points of 
view is to create a demand for sludge. This has been accomplish­
ed in other localities and is ultimately reflected in the system 
user fees. 

Using the previously determined 138 pounds of available nitrogen 
application per acre per year we can relate this back to the 
metals application which are a concern. The 138 pounds of 
nitrogen per acre per year was determined by applying 75% 
of the sludge to 65 acres. Using Ref. I and the above 
evaluations the cadium application is as follows: 

1,300j000 ca1/x .75 x 8.34 lb/gal x .0000004 = .050 lb/acre/yr. 
oo acres 

From Table II Ref. D the total cadium loading limit in soil 
with 5-15 meq/100/g application exchange capacity and a pH 
greater than 6.5, which are substantiated by Ref. J, is 8.9 
pounds per acres. Or 6.9 lbs/acre divided by .050 lbs/acre/yr. 
• 178 years before the cadium loading limit would be reached. 

Utilizing the same procedure for zinc: 

1,300j000 eal/vr. x .75 x 8.34 lb/gal x .00007373 -
acres / 
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9 . 2 2 4  l b s / a c r e  / y r .  

AA5_ lbs/acre =  4 8  y e a r s  
9 . 2 2 4  l b s / a c r e / y r .  

Cons idering the Central Washington soils are deficient in 
zinc to the point where zinc is added to fertilizer for some 
crops, the 48 year zinc loading limit could be considered 
conserva t ive. 

The previous analysis of the soil physical characteristics 
versus the liquid application shows that the sludge soil 
penetration stays well above any ground water and probably 
stays well within the root zone of the vegetation, particularly 
the native vegetation. 

Ref. E is copies of and a summary of the well drilling reports 
for well numbers 2, 3, 4, and 5 at the airport and well 
numbers 1 and 2 at the golf course. The well locations are 
shown on Ref. N. Circle #5 is supplied by well #1. Ref. E 
shows that first water was encountered at 50 feet or more. 
Ref. H states that high water table is at a depth of greater 
than 6 feet. The ground water flow is in a south southwesterly 
direction through the airport area. 

A majority of the airport area is fenced and it is posted in 
addition to security patrols and observation from the control 
tower providing more than sufficient access control to the 
sludge application areas. Ref. K depicts the areas to which 
sludge will be applied. The location of sludge utilization 
signs is shown in P.ef. L. 

The City will handle complaints and problems with respect to 
the sludge utilization project at the airport. 

Paragraph 1.11 of Ref. C states that the jurisdictional 
health department should not allow variances with the local 
solid waste management plan when permitting sludge utilization 
projects. This being the case, there is no reason for the 
City of Fasco to gc to the Benton-Franklin Governmental 
Conference for compliance with their Solid Waste Management 
Plan, unless there are variances to the Plan requested bv 
the City. 

/ 

7 
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APPi . 1 CAT]OH rw SLUDCf UTILIZATION woxn($) 

PART 1 • COCAAL 1WORHATJOH 

*»pi l-:vji roc sin 

d try p t Z7/?*c o 

Address: #0 #oy *9? ̂  ?/?SCU\ _??3Q/_ 

Owner-of Site: ft*#- T />/ P/? $ C-& 5 

Address: O / sV Jfi ̂  c~>/? ,—ffS "/ 

CENCRATQR Of St-UOCC 

Name: c->ry aP ^'Q 
~7 

• 2?o. pay ŷ" /7/fSCO £*> /f 9?J#/ Address  

Contact  Person:  pf/?/? ̂  I- CJ S7~/r't̂ - n ̂  

SITE lOCATlONtS)  

S t ree t ,  road,  or  locat ion descr ip t ion:  & /P/P 
TP 3*6.0/ sVt>/er» P<? P/?$ 0.-0 w rf_. 

m A 

Phone •(ftJ 

Phone: (s*?) sv7-£ys/-

Phone:  (SP?) PPP 3*6* 

Range pP <7r "t 3& Legal  descr ip t ion:  Sec  11 on 7  A3 .  13  W ZY Township  94^  

A s i te  up  must  be  submit ted  « i th  the  completed  appl ica t ion.  Copy of  a  Mets lcer  map or  a  hand-drawn 
map to  scale  I s  acceptable .  Kap;  should  show the  a i re  by acres ,  locat ion or  s t reams,  and dra inages ,  
I f  any,  anc  the  ac tual  area(s)  tha t  wi l l  receive  s ludge.  

PART 11 - CHARACTERISTICS 

5L_lDCr CHARACTER]ST3CS 

Descr ibe  the  type  of  s ludge to  be  appl ied  ( I .e . ,  lagoon,  c lar l f ier ) .  Include a  descr ip t ion of  the  
bas ic  process  Involved Jr .  the  or ig in  of  the  s ludge and a  descr ip t ion of  pre- t rea tment  and/or  the  
s ludge s tabl l i ia t lor  process .  Inc lude a l l  chemicals ,  i f  an , ,  u t i l ized in  the  t rea tment  process .  

S?a//?/"/>. ô  y DIC £ST £ O  s / v a J ' Z  , ///»/>r£k/ k? 4£r£»'** </ 

7//TJP J7 7/'A /?*'e sTrSfA/f/r/sjAJ-y' /?' 5 fx*" ' J-S ***/& 
"* ' / 7 / 

fe/Z. PA'S/?/j/n 4,7? A/ kP S?A>y f. •A-' SS <:-* y £>/C-e iS-fsZ. , /SO A.//**.* *AS 
jp /*>  ̂  ̂ -p // 5*  ̂  ̂r 

<t ta"ch 'a  copy of  the  wvdst  recent"(wi th in  the  pas t  1?  months)  c twmlcal  analys is  of  a  s ludge sample  
tha t  sui tably  represents  the  s ludge proposed for  land appl ica t ion.  The analys is  should  Include the  
fol lowlr tg  parameters :  

pH,  1  Sol ids ,  Tota l  Ni t rogen -  N.  Ammonia  Ni t rogen -  S**-N,  Ni t ra te  Ni t rogen -  NCJ-N,  
Inorganic  N,  Tota l  Phosphorus ,  Tota l  Potass l im,  Cadal im,  Copper ,  Lead,  Nickel ,  Zinc .  

SITf CHARACTERISTICS 

Brlr f jy  descr ibe  the  pas i  and present  use  of  the  u t i l iza t ion s i te  in  terms of  s i lv icul ture ,  crops ,  
pas ture ,  e tc .  Also ,  the  In tencee  fu ture  use  of  the  s i te .  

/9 P00T/OV fiS 7f-/£ Pj/SP /5 U//A/2A?# St> SS/ 
A 

/>/2 OOZ/S T'CsS. /'PSA^C-P S>A  ̂ d-y /y /T-"/' (/<• ^ ̂ PA ,Cyf/^S" S/?Asn S/?. T//'J 

u/OistS? So< /ffp/Zt/CAr/'AS fos. <ro/A. SAAaS/j* jr"« A 
W /SA r̂v A** y' r sS> Chests /X/*S /*< ***> PzYvtr.c. se> 
Attach a  oopy of  r  sol  I  analysis or  Informat  lo ' . 'That  su i tably  represents  the  u t l l l ia t lon  a l te .  The 
analys is  or  Informat ion should  inc lude the  fol lowing parameters :  

lo ta)  Ni t rogen,  Total Phosphorus ,  Co^luo, Zinc, and Cation Eschange Capacity. 

/ 
0>0- T-A> rage 1 pf I 



Part II (Continued) 
• i i # .* a__ _ _ f>4 a ft % f ft t ifvy ftjt kf obt 11 nod f roo tKc loca I M11 oon oer • 

II,ht o r  wwll*. .pplle.tl.h o t  »)u,,. t o r  btlh. the crop fertlHtet o n  rep 

dettrlbt the .f „,lcl tpr.. "I1'1 

s z&.s'XSi "}£ - »«!y «• -
^ r//<f ///V **.«,. t"~- 7M *v'£- *' r*f 
 ̂  ̂ •** <** 

TTZro *e *•*,*., >-"•-* -*"* 

PhlU 111 - 0PCBM10H »C tOHlMlSTRtllOH 

eppi irtTlOh BtTC 

C.lcul.tt the to. «.1« «- »«*?.« 
• He. 1 nel pdl op t he .ppllMtlon r e . e t e t e P  OPtl^eeee, >1 t cropferl 1 !• . ^ ^ 

practices. 
* r,ŝ s P̂ x. V a>s 
•?' r*- ' .. ^ . „ 
TV £ S J. 

jrs'/'s /T's? /̂ y<. y Ss?'#- 7° 7/t<? S 

FUA. IC ACCESS 

Describe how the general public will be protected fro- this activity. 

,< rf/so Posr^a 

Scribe bo. the appl IcatIon rates will be followed and the >lte will be managed consistent with the 
lamed perwilt. ^ 
re,;,* ^ 7 ° *  

S> FS*e^r OS r*7£ -T'Str- p,ir«r<9t<r*L 
— Of'1- r//<£ 0<r S'' /?*"<'*"**' #*<'> 

. jKCptoh 
List records, if en>, that will be maintained. 
Frts^A-r vS s/voitr-f /tesysf-a F/St^i F//?*/r 0sf 4 y?j?3/<—__ 

/Cft QSL 0C- V 0yT p*s?/y/~ sT?^ ̂  /• ri>s2 / ft- Fr̂  — 

. TRVh'SPQM A T I ON 
Describe bo. the sludge will be transported (type of trvck, haul routes, storage, etc.). 

r>?^ T^6fcjc r* . w 

fa* T />7 <? /v7~~ uS / 7A?/t£< —- ~~ 

. QTrCP KID'JIRiHCKT S 
^^eTnecessar> b, each Jur 1 sdlct 1 onal health department, additional requires or concerns ma, 
be added to this application form. 

C. 
Peraon prepar ing th is  form s ign here  Date 

Propert j  owner  algn here  

Page I of 2 

Date  

/ 



REF B 

Harold  Post r . jma 
Waste  Water  Super in tendent  
Ci ty  of Pamco 
P .O.  Bo* 293 
Pasco, WA 99301 

Dear Harold: 

Pursuant  to  you Harch 11,  1967,  appl ica t ion for  a  s ludge u t i l iza t ion projec t ,  
th is  depar tment  hc-S reviewed the  documenta t ion s jbai t ted .  Washington Depar tment  
of  Ecology ( K D O E )  publ ica t ion 82-11 i s  the  pr imary guidance  document  in  such 
projec ts  and in  refer r ing to  i t  we f ind  many unanswered or  inadequate  answers  to  
the  fol lowing ques t  ions /concerns :  

1 .  Provide  a  c lar i f ied  s i te  map.  Indicate  on the  aap in  contras t ing  colors  or  
•hading exact ly  what  a reas  are  to  receive  s ludge appl ica t ions ,  and when,  i . e .  
lay  out  of  appl ica t ion pat tern  on aap by month ,  quar ter ,  e tc .  

2 .  What  i s  the  depth  to  ground water  a t  the  s i te  in  the  f i r s t  aquifer?  To 
determine th is ,  e i ther  exis t ing  wel ls  or  wel l  logs  can be  used.  Provide  a t  
leas t  two values ,  on upst ream and One downstream in  the  ground water  p lume.  
I r r iga t ion wel ls  a re  deeply  dr i l led  and genera l ly  not  the  f i r s t  aquifer ,  hence  
not  acceptable  as  indicat ive  of  tha t  ground water  aquifer .  

3 .  Designate  the  ground water  f low di rec t ion on the  s i te  map.  

4 .  Indicate  where  s igns  wi l l  be  p laced not ing the  area  i s  a  "sewage s ludge 
u t i l iza t ion projec t ."  

5 .  Descr ibe  how access  i s  to  be  control led .  I f  s ludge t ruck can access  area ,  
so  can the  publ ic .  

6 .  Ho* many acres  are  avai lable  to  receive  s ludge,  and what  c rop i s  being grown 
on them? Wil l  i t  be  d isced in?  I f  not ,  expla in  why.  

7 .  Provide  a  so i l  analys is  of  the  acreage in  i tem 6  above not ing the  fo l lowing 
parameters :  

pH -
Total  Ni t rogen = 
T o t a l  P h o s p h o r u s  *  
Cadmium k 
Zinc *  
Cation Exchange Capacity • 

With the  above informat ion (and the  Sludge analys is  provided) ,  you can then 
ca lcula te  the  appl ica t ion ra te  per  acre  for  the  crop involved.  Show a l l  
ca lcula t ions .  

8 .  Bead and address  i tem 4 .12 on page 11 in  WDOE 82-11.  Have your  c i ty  
a t torney develop a  contras t  between the  landowners  (Por t  of  Pemoo)  and the  
genere tor /hauler /appl ioator  (Ci ty  of  Pmmco) .  

9. What provision is there for mevara winter weather when access is not 
possible, i.e., on-site storage, drying beds., etc.? 

/ 



10.  Who wi l l  handle /mi t igate  cowplf t ln ts /probleas  f  row the  publ ic  tha t  say  
resul t  ( row th is  projec t?  Wil l  the  publ ic  be  lnforaed that  the  c i ty  plana  th is  
projec t?  

11.  Since  th is  la  not  a  one  t ime projec t  but  a  long tara  solut ion,  the  local  
Sol id  Waste  Konageaent  P lan  should  address  the  subject .  Oary Karnof  aki  a t  the  
Senton-f rankl in  Governmenta l  Conference  I s  the  point  of  contact .  I t  would  be  
advisable  to  subai t  an  environsenta l  checkl is t  a long wi th  the  responses  to  the  
above ques t ions ,  your  c i ty  planner  should  be  able  to  ass is t  wi th  th is .  

The so i l  informat ion I s  to  genera l  to  be  useful .  We would  suggest  you contact  
the  local  Soi l  Conservat ion Service  (SCS) off ice  in  Pasco and have a  qual i f ied  
soi l  sc ient is t  inspect  the  ac tual  s i te  of  appl ica t ion.  They can provide  you 
With  aore  deta i led  Informat ion on l imi ta t ions  of  the  s i te  and can ident i fy  areas  
of  so i l s  that  d i f fer  f rom those  del ineated  on a  s tandard  so i ls  map such as  tha t  
which you inc luded.  

The above ques t ions /concerns  when developed wi l l  const i tu te  a  s i te  "des ign and 
opera t ion p lan ."  The above points  s tand out  as  needing answers  but  a l l  the  
points  in  WDOE 82-11 should  be  addressed.  

/ 



REF. E 

Summary of the attached well drilling reports is as follow 

AIRPORT 

Well #2 Hit Wa ter At 58' 

Well #3 Hit Wa ter At 50' 

We 11 Hit Wa ter At 63' 

Well #5 Hit Wa ter At 85' 

GOLF COURSE 

Well #1 Hit Water At 81' 

Well #2 Static Level 77' 

t  
i 



a 
I* Original and F"ir»l Co >>• w ih 
partmtni of Ecology 
tond Copy — Owner i C ?py 
ilrd Copy — Drillrr'a Cr >> 

I) OWNER: K.m 

WATER WELL REPORT 
STATE OF WASHINGTON 

Application No 

Permit No . .SJ- 1 1 

'Oil iif 

f) LOCATION OF WELL: county Ul&JSL.. 
Bearlnf and dinance from lection or lutidlviiion rorner 

Addr .̂--,ferl).a-_te.Jf.V:^Pt.̂ >j ^ 
wy.ll Sec—— N., R..t:.2.C.:.W.M. 

I ) PROPOSED USE: Domestic o Induatrlal O Municipal • 
Irrigation O• Teat Well • Other • 

I 
\ TVPP ftF WORK* Owner"! number of well ) Iirfi yJr TTWIirv. ,,| more then one I 

New well .a 
Deepened • 
Reconditioned Q 

Method: Duf O Bored • 
Cable • Driven • 
Rotary • Jetted 0 

I 
i 
i 

i 

i 

i 

) DIMENSIONS: iriiTibiioiunu. Diameter of well Inches. 
Drilled —IV. —ft. Depth of completed well a-JU ft. 

) CONSTRUCTION DETAILS: 
-Casing installed: J..'..- Dlam. from .*.. 1 ft. to Cli_ ft. 

Threaded Q aJ.L" Diem, from ft. to ft. 
Welded "Plant. from ft. to .— ft. 

Perforations: y,, q no q 
Type of perforator ueed _...— 
SIZE of perforations —— — In. by — In-

perforation! from — ft. to __ ft-
perforation! from — ft- to ft. 
perforation! from •— ft- to ———— ft-

Screens: YerQ No 0 
Manufacturer'! Name.... 
Type «-t •••'Itu-'.' Model No Il'-i'l-
Diem, ik.t.' _. Slot size —i:..:...-. from ft. to ..—L.-"..- ft. 
Dlam Slot lite from 't- to ft. 

Gravel packed: Ye! o No.Q size of gravel: ._ 
Crsvel pieced from — ft. to 

I Surface seal: Y« FT NO Q To what depth? ,— n. 
Material ueed In eeal —i.i;{}! t,(J. 

I 
Did any strata contain unusable water? Yea D No • 
Type of water? Depth of strata 
Method of leiling strata off - —• 

) PUMP: Manufacturer's Name 
Type: ^ HP J.U 

J) WATER LEVELS: Jl'ie'ti"... -it. 

Sutlr level .0,..' ft. below top of well Date...—... 
Artesian pressure . -Jbs. per square Inch Dete 
• Artesian water Is controlled by "iCap. valve, etc.) 

Drawdown is smount water level Is 
lowered below static level (9) WELL TESTS: 

Iu B pump tesi made* Yej'O No •  If y«. H>" whom?.II*. 
eld: L>\.»' gal./mih. with ft. drawdown after hrs 

V 
I 
I 
I 

covery data Itlme taken si zero when pump turned off) (water level 
measured from well top to water level) 

Walrr Level Time Water Level Water Level I Time 

Date of teat — — 
Itr last galjmin. with ft. drawdown after. 
••tan flow fp"i Pate 

mpcrature of watar—, 

Jui. 

Was a chemical snajysli made? Yea • No Q 

(10) WELL LOG: 
formation: DetcHbe by color, character, rtre of material and structure. and 
•hoto thickness of aoui/eri ond the kind and nature of the material in each 
etratum penetrated, with at least one entry for each chanpe of fermalion. 

MATERIAL 

tO.ack '-rv.r-f 

iWtn-i iiJi'ici:. r:ofirf.o w nrovn 

Ivifrk.tcfK'. Ivt-T1 

i P-V:<);;'r' < >-TW- •;i) 

TROM TO 

: «f. 

J... 

l:iiyvlTt. hr.lljfr--

'>!» -•••VnrV'? iir:.1v'f v.'.-ni )„.rr! 

/rihn.^'r' V-'irrvH"i'trvl 

liv.kl-.t.viy. hevt-i t'jUiioo:: \ 

: ;'jy;r rrno w tTVrwr'i r'VTn : w 

r . - s ry  t  •  . ry ;  -V )•  

'V'.'yl W W".' 

rtr^V Jy-tlWV !'(?f-f" 

f-—ivr. 'thvyn 

rn 

.7 

jZJ. 

74 1 70 

JA. 

_Uit_ 

»!•; 

J,u_ 

Work started :l!_' 1S....0...!. Complrted. ..j......'.— l>.3j~ 
WELL DRILLER'S STATEMENT: 

This well was drilled under my Jurisdiction and this report is 
true to the best of my knowledge and belief. 

NAME...j;::K.a£.̂  
(Person, firm, or corporation) (Type or pnnit 

Address ! • 

[Signed]...——'.—f:..".." .'.'.\rr... 
W. ufAtlJh ClOAl Jr. (W*H DrUler) 

License — Date lS.t? .̂;.. 

(UK ADDITIONAL nam IT NECESSARY) 
v oabi-ro 



rr* 
•** 

NORTHWEST 
{Agn'a//fjira/ CxwAuZ/asits 

lit'. Wsi f#t 99lit 
•i09 ?I»741C » • • •  u-T.r flpr 11?, 19P7 

•#©••» Nt  2122-1-Addendum 7k 

r 

L 

Harold G. Poathuma 
City of Pasco 
P.O. Box 293 
Pasco, WA 9930' 

G*t»f • 

iai* • C»®r 

r.*i« 11® 10 
, Ngi« . 

C'tr 1® r,«<c 
5®o' 

SOIL C H £ M I C A L AS _A_L Y ST S 
iOa MC:$1UM 

DIM* 'OOT 

T®i®i 

•A •' A*®:I *o» j »»„ 
KCl 
lei »#• *«»# 1 

S . ' t w  
&  

L-kX kl 

••»•» *sir» j 
Gi,an.i ! 1 j » »>• i c"v' ...... ' » I « ! C 

••••«" ... i 
... i I St-.a.. .. , k..«. 

I ! HI. . -
I  in t i  !  »•»•*••  

®p- *f'f ®*«»i 
I 

I •it® »t*€ 

»f 'S» 
» 

** r* *• 

C 
• l«- — f • _ tFv 

Cei b* ! S« j - ! i *»e ' , 
Cot>ct:'» | | . j ' » Is'i-s1 e» • 

i • ft DC U» I'l^l j 

> K  
Jil ii. 

tlltfnoitf Wit'Dft* ll'tDIt 
&'|S' i Se &9'-»i e*r *»s« 

lets N •»©#•' A«C>IOt>f II C'lt 

o" St:: • f i -
C-*iOf.C • -• ifeitc 

Following are the results for Cadmium analyses on the soil samples you eutaitted to U6: 

SAMPLE ID . ANALYSIS LEVEL , POUND DET. LIMIT METHOD 

1 Cadmium Less than 0.50 mgAg*" 0.50 mgAg Flame AA 

2 •t Less than 0.50 mgAg 0.50 mgAg ft 

3 ft Less than 0.50 mgAg 0.50 mgAg ft 

it ft Less than O.50 mgAg 0.50 mgAg II 

5 ft LeBs than Q.50 mgAg 0.5C mgAg ft 

6 n Less than 0.50 mgAg 0.50 mgAg ft 

7 H Les6 than 0.50 mgAg 0.50 mgAg ft 

* » 5" ^«>vi!l!Lk <N 
AlWw'V s / 

Uaif i i tAl  
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•  1  n U M K l t N  C O U N T Y .  V A S h l N C T G 1  

I 

utot-scs 
t» as 

S O I L  I  < H t M n H I t  I I R C C 0 0 0 
34 NOV ARK SILT IOM, I TO S PC R Ct N T SLOPCS ftX 

I 

I 

I 

I 

I 

I 

THt N O Y A R K  it Mrs C O N S I S T S  or octe v:.i S I A I N C D  S O I L S  F O A R I O  I N  W M O  H O O I F I C O  *110(1011 «N O  si*ci*L-r:url*: itolRtiTi O N  
TtRSACCS. THt Vttt T A T 1 ON It RAINLY SAISStS *N0 SHRUBS. NAP I I t TO » INCHCS. N A A1 IS ABOU1 52F ANO THt FFS IS ISO TO 210 
OAIS. tYPjCALLT. THt SOAPICC LATfA IS LI4HT BROWNISH SPAT SHI LOAN 5 INCHCS THICK. THt SOBSOIL IS PALt BAOWN VtKT PlNC 
SAN or LOAN /llNCMtS THICA. THt S'JSSTIAIUA IS L 1BHT SKAT AN} V 1 1 It SILT LOAN I) INCHCS THICK OYtR PINC SANO TO A OCPTH OP 
tp INCHCS or HQ PC. „ . • .• — , 
I , —jCUMAI.tP^niL 'UrUIlXi 
IDC PTH| 
II1N.) I 
I L 

USD* T t ATUA t ON| P ICO AASN 10 

I 0-5 IS I L 
I 5-17ISIL. VfSl 
II 7*21 IS 1 L < VCSl 
I21-40IFS. Si COS 
I  I  
I L 

INL 
INU 
INL 
I S N I 
I 

J 

SP-IN 

I l-l 
I A-A 
I Ao* 
IA*Si A-2 
I 

IFNACTIPCACCN I Or NATCIIAL llll I.I2UI0 I'LAS-
l>S IN I T H AH 3V P ASS INC SICYC NO. I LIBIT itlClTT 
HFC T) I -A —-I 10 I AP I 2 20— I - ....ailfil!.. 
I 0-3 IN S -10 0 N3-100 N0-I 00 7 0-85 I 
I 0-3 INS-lOO 03-100 N O - 1 0 0  75-85 I 
I 0-3 INS-lOO NO-lOO BS-N3 T5-B5 I 
I 0-3 INS-lOO NO-lOO 30- 70 5-13 I 
I I I 

J L _ L 

NP 
NP 
N» 
NP 

I0CP1H!CLA 7 IH01ST BULK I PCKPCA-
I (IN.) IIPCTI I DCNSITT 
1 ^ . — 1 -
I 0-5 I 5-10 11.13-1.35 I 
I 3-17 1 3-10 1 1. 30-1.30 I 
I1T-2II 3-1011.30-1.50 I 
I 21 -AO I 0-5 II. 83-1. 45 I 
I I I  I  

J _-i_ J_ I FLOODING 
I ... 

BILIII 
0.A-2.0 
0 . 0 - 2 . 0  
O.fc-2.0 

>20 

I AVAIL ABLC I SOIL I SAL IN I T 7 I SHRINK- 11* 0 S I 0 N I VI NO I08GANICI CDAAOSIVJ Tt 
IWtltK C APAC ITTI BCACTIONI (N NHOS/: H ) I SWCLL I FA3 TORS I ft 00. I HA TTCA l_ 

0.14-0. 2 0  
0 .14- 0. 20 
0.14- 0. 20 
0.05-0.07 

-i_mu I. I7.A-8.A I 
I7.A-8.A I 
I7.N-B.A I 
I7.N-8.A | 
I I 
» I 

< 2  
<2 

iroTfutisL i it LT iirfluuaEUi-1-Uc.u.. 
I LOO I.ASl 5 1 S I 1-3 l__tilt!l. 

I.ATI I I I 
I.NN I I I .1 
1.10 I 
I I 
J L 

L O U  
L O W  
L O U  

.icmtcic 

.1—1. sue 

rut oucuc T  j PiliAllJ.!L 
J_ 

I HIGH KATCA TABLC I Ct RENTED -P-AS-I BLO« PC 15U3 S I )CTC [ n 70 IPOI i N f L 
I DCPIH I KIND IBONTHS lOCPTHIHAHONCSS IDCPTH I H ARC NC S S 11 N M . I 70 7 AI I 4 K P 1 FADST 

_L2M I ! HI") I ' nil I —.HIlU.LilSL.l 
I I >4.0 I I ' - ' I >40 I 1 - I IB! H16H 

I 

I 
t St P I Ic T A N K  I  
I ABSORPTION I 
II FICLDS I 
[I 1_L 

5 A NIT A A T r*:iLlTl-S 
I StVCRC-POOR FILTCA 

SCVtRC-SCtPAGC 

I 

I 

I SCWAOC 
I LAGOON 

AREAS 
I 

S A M J T  A R Y  
L A N D F I L L  
( T R E N C H )  

I  S E V E R E * T O O  S A N D Y  
I 
1 
I 

I 

SANIT ART 
I lanorjll 
I (AREA) 

I  S L I G H T  

I 

I 

I  P O O R - S C L P I C C . T Q }  S A 1 0 7  
D A I L Y  I  

I  C O V C R  F O R  I  
I  L A N D F I L L  I  

1 

EVlLCL!lS.im_CLYH.?r gltll-
I  S H A L L O V  

^cacavaiions 

I  O U C L L I N C S  
I  W I T H O U T  

B A S C H C N T S  

SCYCRC-CUTBAN8S CAVC 

I SLIGHT 

I 

i 

I  0 W C L L 1 N G S  
I  W I T H  

BASCHCNTS 

I SLIGHT 

1  S L 1  G M T  
S H A L L  I  

COH»C* C J AL I 
BUILDINGS t 

-_1 
L O C A L  

I  R O A D S  A N D  
^  S T R E E T S  
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United States Testing Company, Inc.  
R i ch l a nd  Division 
a »r>o GEOOGE WABW!NG*ON WAY mCHUAND. WASHINGTON DBS52 (509) 375-3131 

ADlOtMiMIRTRY 
• p.iTieH ioiimim 

H/kLTTItAL I 

February 17, 1987 

Harold Postuma, Superintendent 
Public Works Division 
City of Pasco 
PO Box 293 
Pasco WA 99301 

Dear Sir: 

Below are the results of analyses performed on the Pasco 
Sludge sample Submitted on January 13, 1987. The results are for 
the sample "as received" and are not adjusted for water content. 
On a "dry weight" oasis the results could be as much as 30 times 

higher. 

Ana lysis Result 

4. * pH 7.16 

2 .  % Sol ids 3.1% 

3 . Tot a 1 n11 rogen 0.2253% as N (2253 ppm) 

4 . Ammonia nitrogen 0.0776% as N (776 ppm) 

5 . Nitrate nitrogen 0.0537% as N (537 ppm) 

6 . Inorganic nitrogen 0.1313% as N (1313 ppm) 

7 . Total phosphorus 0 . 0C6 A % as P (6 I ppm) 
8 . Total potassium 9 4 , 2 4 0  ppb -

EP TOX TOTAL LEACHABLE 

9 . Cadrn i urn 
1 0 . Coppe r 
11 . Lead 
12 . Nickel 
13. Zinc 

8 ppb 400 ppb 
229 ppb 35460 ppo 
118 ppb 2029 ppb 

/yo —0 30* ppb jjftp -1-3 0 ppb TSO 
10519 ppb 73730 ppb 

I 
I 
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UNITED STATES TESTING COMPANY, INC. 

Should you have any questions/ please call me at 375-3131 

(Reference UST 4 12031). 

Sincerely/ 

UNITED STATES TESTING COMPANY/ INC. 

( 

Lee Scott 
Supervi sor 
Hazardous Substance Analysis 

LS:kdb 

xc: Denise Sauer 

DR71 57-2 



REF.  J  

SOIL ANALYSIS SUMMARY 

Sample NOJ N H A  pH P 2M Cd Capac i ty 

# lbs/acre lb/acre ppm ppm ppm meq/100 gram 

1 7 10 8.5 6 0.99 <.5* 6.5 

2 A 11 8.7 5 0.A8 <.5 10.6 

3 11 32 8.1 23 3.A6 <.5 16.6 

A 8 16 8. A 23 2.53 <.5 9.5 

5 6 9 8.5 13 0.26 <.5 6.1 

6 6 12 8.5 11 3.22 <.5 7.1 

7 A 7 7.8 10 0.25 <.5 6.2 

>0.5 ppm detection limi t 

At tachmen ts 
Soil Analysis fpr samples 1 through 

-> 
/ 

/ 
/ 
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FG-36 - Page 2 

Sulfur (S) 

There is no WSU soil test for S for irrigated soils. Areas irrigated with water from most 
of the major streams east of the Cascades will not require S because of the high S 
content in the water. Exceptions are the Roza District, areas above Yakima including the 
Kittitas Valley, and the Wenatchee Valley. S content of well water may or may not be 
sufficient to supply crop needs. Water from any new source should be tested for S and 
other constituents. If S is known to be deficient, apply S fertilizer at a rate which will 
supply 40 lbs. of S per acre. 

Zinc (Zn) 

Zn deficiency is frequently seen in Sudan grass. Where the soil test for Zn is below 0.8 
or on new land where leveling has exposed limey subsoil, apply Zn fertilizer at a rate 
which will supply 10 lbs. of Zn per acre. 

Iron (Fe) 

Fe deficiency ("lime-induced chlorosis") is associated with poor drainage, high water 
table, or high lime soils or a combination of these. Chlorosis (yellowing) of the foliage 
can be corrected by using Fe sprays containing 3 lbs. of iron sulfate per 100 gals, of 
water early in the growth of the sudan grass. 

Salinity (expressed as mmhos/cm) 

Soil salinity (total soluble salts) is determined on all irrigated central Washington soil 
samples sent to WSU. A salinity level of 3 or 4 mmhos/cm may indicate a salinity 
problem and further tests should be made. A salinity level above 4 may indicate a 
serious salinity problem. If a problem exists, refer to E.M. 2435, Managing Saline Soils in 
the Columbia Basin, or consult with your County Extension Agent. 

GENERAL COMMENTS 

Phosphorus and potassium: P deficiency is more common in sudan grass than K 
deficiency. Follow a practice of re-sampling once in a crop rotation or every three years. 
P and K can be fall applied. 

Other elements: Other than N, P, K, S, and Zn; research has not shown a need for 
additional fertilizer materials for sudan grass in central Washington. The practice of 
applying mixes of various elements 'for insurance" is not recommended. 

IMPORTANT: Fertilizers are of little value where other factors are limiting. For high 
yields, follow good management practices regarding irrigation, pest control, etc. 

Prepared by A. I. Dow, K. J. Morrison, D. W. James, C. E. Nelson, and A. R. Halvorson; all of 
Washington State University. 
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FG-24 

HOME LAWNS, 
PLAYFIELDS & 
OTHER TURF 
for Eastern and Central Washington 

The following guides are based on results of fertilizer experiments on turfgrasses in which 
relationships between WSU soil tests and measured and observed responses have been obtained. 
Fertilizers alone, however, cannot produce a beautiful turf. Correct time and height of clipping, 
proper irrigation management, and disease control are also essential for beautiful lawns and 
playflelds. 

GUIDES FOR USE OF SPECIFIC FERTILIZING MATERIALS 

Fertilizers are commonly added to lawns and turf at a specified rate per 1000 sq. ft. The partial 
list below provides information on fertilizer material needed to supply 1 lb. of plant nutrient. 

Pounds of Fertilizer Material 
To Supply 1 lb. of Nutrient 

(Fertilizer Grade) N WS K20 S 

NiUogen 
Sources 

Phosphorus 
Sources 

Potassium 
Sources 

Urea 
Ammonium Nitrate 
Ammonium Sulfate 
Ammonium Nitrate-Sulfate 
Manure-Average Composition 

Single Superphosphate 
Treble Superphosphate 
Ammonium Phosphate 

Murate of Potash 
Potassium Sulfate 

(46-0-0) 
(33-0-0) 
(21-0-0-24$) 
(30-0-0-6s) 
(.6.35.5) 

(0-20-0-12$) 
(0-45-0) 
(16-20- O-ISs) 

(0-0-62) 
(0-0-53-18$) 

2.2 
3.0 
5.2 
3.3 
167 

6.2 

285 200 

5.0 
2.2 
5.0 

1.6 
1.9 

4.1 
16.7 

8.3 

6.7 

5.6 

Nitrogen (N) 

Any N fertilizer as a source of N is satisfactory. However, N from organic sources is less rapidly 
available at low temperature, hence manures, etc..should be used in the summer period. 
Broadcast the fertilizer uniformly on dry turf, and water to move the fertilizer into the soil. The 
rate indicated for existing turf should be divided into 4 equal applications between April and 
September. 

For turf establishment 

For existing turf 
a. Maximum quality 
b. Average quality 

N to apply/1000 sq. ft. 

1 lb. 

8-10 lbs. per season 
4 lbs. per season 

/fit**-
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